including low workforce morale, poor work-life balance and recent contractual issues that may act as a deterrent to medical students and foundation doctors considering a career in surgery. 2 In order to ensure compliance with European Working Time Regulations, many hospitals have moved away from an on-call to a full-shift working pattern. The Temple report concluded that high-quality training can be delivered within the constraints of the 48-hour working week but not when trainees have a major role in the out-of-hours service, when they are poorly supervised or when they have limited access to learning opportunities. 3 Shift working has resulted in many negative outcomes for surgical training: the dissolution of the 'firm' structure with the work patterns of trainers and trainees not being matched, trainees spending a significant proportion of their working time on call at night, reduced access to elective training and educational opportunities in daylight hours, and unfilled posts on the rota being backfilled by the remaining trainees.
4
A previous qualitative study of 96 trainees across medical specialties in the UK has suggested that postgraduate medical training is marked by work-life imbalance, with long working hours supplemented by additional time spent studying and improving one's portfolio. 5 One study found that younger age, female sex, negative marital status, long working hours and low reported job satisfaction were predictive of burnout syndrome across medical specialties. 6 Patient outcomes can also be linked to doctors' welfare at work; a systematic review of 18 studies concluded that a doctor's occupational wellbeing contributes to better patient satisfaction and interpersonal aspects of care. 7 Poorly designed rotas and, in particular, work schedules can have a negative impact on junior doctors' performance and training, with implications for patient care as well as the welfare of junior doctors.
8
Few studies have focused on surgical trainees alone. In a study from Canada, 27% of surgical residents harboured the desire to abandon their surgical careers, primarily because of an unsatisfactory work-life balance and limited employment prospects.
9 A meta-analysis of 22 studies found a pooled attrition rate among surgery residents across multiple countries of 18%. 10 The main aim of this study was to assess the non-monetary costs of training to an individual surgical trainee in the UK and Republic of Ireland, across all ten surgical specialties. A link to the online survey was distributed to members of the Association of Surgeons in Training (ASiT), the surgical specialty associations, and local and national mailing lists of surgical trainees. All trainees including foundation doctors were involved, as appropriate to the level of analysis. Data collection took place between 2 December 2015 and 26 April 2016. The ethical dimensions of this non-mandatory, anonymous evaluation survey were considered and no concerns were identified. Participants consented to the use of the analysis, distribution and publication of anonymised grouped results.
MeThODs
This study was undertaken by ASiT, a pan-surgical specialty professional body and registered charity in the UK working to promote excellence in surgical training for the benefit of junior doctors and patients alike. ASiT is independent of the NHS, surgical royal colleges and specialty associations. At the time of the survey distribution, there were 5,323 surgical trainees in the UK and 438 in Ireland (verbal communication, JCST and the Royal College of Surgeons in Ireland).
sTaTIsTIcaL aNaLYsIs
Only fully completed questionnaires were included in the analysis. Significance testing was conducted using Fisher's exact test for categorical data, the Mann-Whitney U test for non-parametric continuous data comparing two groups (male vs female trainees), and the one-way analysis of variance test for non-parametric continuous data comparing more than two groups (specialties). A p-value of <0.05 was considered statistically significant.
ResULTs
A total of 939 fully completed responses were included in the analysis from doctors based in the UK and Ireland. There were 578 male (61.8%) and 358 (38.2%) female respondents, with 3 respondents declining to enter their sex. The mean age was 31 years (range: 23-55 years). Further demographical information is detailed in Table 1 .
Relocation
A third (36%) of those surveyed had moved home five times or more for work purposes and 7.6% had done so at least ten times ( Figure 1 ). Male trainees were more likely to move home for work purposes more frequently than female trainees (median number of house moves was 3 for female vs 4 for male respondents, p=0.038). There was no difference when comparing surgical specialties (p=0.502).
childcare
Of the 257 respondents who had children, 32% had to pay for childcare covering both evenings and weekends to allow them to Table 1 Demographic information for respondents Figure 1 Number of house moves for work purposes Figure 2 Proportion of respondents who stated that surgical training had a negative impact on their wellbeing and aspects of their work-life balance Figure 3 Proportion of respondents who stated that rota patterns or staffing issues had negatively impacted on their quality of life attend work. This was more common in female than in male trainees (49% vs 27% respectively, p=0.003).
Impact on work-life balance and wellbeing
Two-thirds (66%) of respondents stated that surgical training had affected their mental health, while three-quarters (73%) reported it had affected their physical health (Figure 2 ). There was no statistical difference between the sexes (p=0.490). There was, however, a difference between specialties. All of the trauma and orthopaedic trainees stated that surgical training had negatively affected their physical health. This compared with 67% in urology (p<0.001). Eighty-six per cent of those surveyed believed that surgical training had affected their ability to maintain a relationship. This was more frequently reported by female trainees (88% vs 84% respectively, p=0.037). Eighty per cent stated that training had had a negative impact on their financial security. There was no significant difference between specialties (p=0.260). Ninety-three per cent felt that surgical training had made it more difficult to settle down in a permanent home.
Working patterns
The majority (89%) of respondents had missed a major family event because of clinical work, with 81% having missed several family events for this reason. Furthermore, 62% had missed a major family event because of non-clinical work that was deemed essential for career progression.
Staffing levels and rota patterns in their current training post impacted negatively on quality of life for 56% and 66% of those surveyed, respectively. There was no difference between the sexes (p=0.374 and p=0.474). Conversely, there was a significant difference between specialties, with neurosurgery trainees most likely to report negative effects of rota patterns and staffing (p<0.001) (Figure 3 ).
DIscUssION
The results of this study show a very high prevalence of a negative impact of surgical training on physical and mental health as well as on financial security, interpersonal relationships and the ability to settle down in a permanent home. This was highlighted by the large proportion of respondents who have moved home a significant number of times for work purposes. Rota patterns and staffing issues also have a significant negative impact on all specialties, particularly neurosurgery. A considerable proportion of those surveyed missed major family events, not just for clinical work but also for non-clinical work that was necessary for career progression. The considerable negative social costs to surgical training in the UK and Ireland shown in this study have previously been implicated in reduced applications to surgical training schemes and attrition from surgical training programmes, as well as poorer patient care.
2,7,10
The necessary solutions to this widespread problem are multifactorial and complex. Satisfaction with training has been shown previously to be lower among surgical trainees than for other specialties, 14 and improving access to educational opportunities is critical. In order to achieve this, changes to trainee surgeon working patterns are required to reduce the proportion of out-ofhours, unsupervised service provision, which is of limited educational value. 4 The professionalisation of surgical training is another aspect that requires further improvement; ASiT is supportive of adequate recognition for surgical trainers, and encouraging the best trainers to develop and equip them with the skillset required to build on existing capabilities. 15 The relationship between the trainer and the trainee is as important as (if not more important than) innate training abilities, highlighting the significance of fostering this relationship and allowing time for its development.
16
In order to reduce time away from home and the number of house moves, the design of intelligent rotations that cover educational requirements within geographic areas is necessary. The British Medical Association has published an agreed code of practice, which lays out the information that recruiting organisations and employers should provide to doctors in training at each stage of the recruitment process.
17 This should go some way to improving doctors' working lives by mandating that duty rosters are available 6 weeks prior to starting, generic work schedules are available 8 weeks prior to starting, and future placement details are available at least 12 weeks prior to starting. The 2018 recruitment round has introduced a formalised swapping process across all specialties once applicants have accepted offers.
18
The monetary costs to the surgical trainee are a considerable burden and source of stress, as witnessed by 80% of respondents stating that surgical training had negatively affected their financial security in this study. ASiT has previously called for all mandatory requirements and annual training costs for completion of surgical training to be funded by the local education and training boards. Surgery can be physically demanding. Three-quarters of those surveyed said that surgical training had affected their physical health. This was found to be the same for both sexes but there was variation between specialties (ranging from 67% in urology to 100% in trauma and orthopaedics). It is recognised that on average, surgeons stand and perform fine repetitive movements for longer each day than hospital physicians.
19 It is important to find ways to recover from the physically strenuous workload of operative tasks to prevent chronic health problems and the impact on optimal functionality. Rota designs should also enable trainees to take all annual leave assigned to recover physically from the strain of surgical working. A survey of 8,000 surgeons in the US reported that burnout, anxiety and depression occurred in 30-50% of respondents, with a rise in rates of depression associated with night working. 20 The authors also found that 6% had experienced suicidal thoughts in the previous year but only a quarter sought professional help. A further US study suggested that making a medical error is significantly associated with suicidal ideation. 
23
There are several possible reasons for this. There may genuinely be a lower rate of mental health problems among surgeons because of personal traits or surgical training providing resilience to cope with stress. However, it may also be that surgeons are less likely to seek help for fear of stigma or career repercussions. Trainees should build in time for personal reflection and focus on enjoyable activities outside of work in an attempt to offset stresses of workload. They should seek professional help when needed as not doing so can exacerbate any problems and risks patient care. Trainers at annual review of competence progression training panels have a role to play too and should view trainees in a holistic manner, highlighting any concerns. It is likely that addressing other aspects such as rota design, early rotation notification, team structures, mentorship and monetary costs may improve trainees' mental health.
A third of parents in this study had to pay for childcare covering both evenings and weekends to allow them to attend work. This was more common in female than in male trainees (p=0.003). Hospital nurseries often offer longer hours and can be more flexible around shift schedules but not all hospitals have this facility. A drive to expand this across all training hospitals (and in addition offer access at weekends) would help improve the working lives of surgeons who are parents.
The strengths of the study include its large sample size and cross-sectional dataset including all ten surgical specialties in the UK and Ireland, increasing the likelihood of it being representative of the trainee experience. Like all survey research, the results may be subject to bias in that individuals with an overtly positive or negative experience tend to be more likely to complete the questionnaire.
cONcLUsIONs
In conclusion, the prevalence of negative non-monetary costs of surgical training is high for the individual in the UK and Ireland. Addressing these issues could widen access to surgical training, reduce attrition and improve patient outcomes.
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